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1. Abstract
The dramatic decline in fish species diversity in Lake
Victoria has been attributed to predation by Nile perch, Lates
niloticus Linne, without sufficient justification. Exploitation,
interspecific competition and hybridization had profound impact
on the decline of the indigenous commercial fish species. The
roles of exploitation, competition and hybridization, and of
predation by the Nile perch on changes in species diversity have
been discussed. Lates was largely responsible only for the
decline of the haplochromine stocks.
2. Introduction
Lake Victoria was traditionally regarded as a cichlid lake
on account of the predominance of the cichlid fish species
present (Greenwood, 1966). The cichlid fauna included two
indigenous tilapiine species (Graham, 1929) and, through endemic
explosive speciation (Greenwood 1965), about 300 species of
haplochromines (van O~jen et al. 1981). In addition, four exotic
tilapiine species were introduced into the lake during the early
1950's (EAFFRO, 1964). There were only about 50 non-cichlid fish
species in the lake (Lowe-McConne~l, 1975).
The co-existence of more than 350 fish species in one lake
clearly illustrates the community diversity which some tropical
systems can support. However, despite the high diversity, the
traditional commercial fishery depended on relatively few taxa
(Table 1). Quite recently (early 1980'5), Lake Victoria has been
experiencing dramatic decline in species diversity with the
intriguing simultaneous phenomenal increase in total annual fish
yield. The dramatic decline in species diversity demonstrates
the fragility of tropical fish communities to ecological stress.
Nile perch (Lates niloticus Linne) which was introduced into Lake
victoria from Lakes Albert and Turkana (Gee, 1964), has been
vehemently accused of being responsible for the decline (Barel,
1985; Semmie, 1986; Payne, 1987). But Lates which first
appeared in the lake in 1960 (Hamblyn, 1960) could not have made
more damage to the fishery than has been made by the more
voracious predator (man) since time immemorial. This paper
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2compares the impact of exploitation, predation by Nile perch and
competition and hybridization on species changes in Lake
victoria.
3. Impact of exploitation
The traditional Lake Victoria fishery was exploited by
simple fishing gears (basket traps, hooks and seine nets of
papyrus) with little fishing effort. The most abundant and
highly cherished fish species were Oreochromis esculentus, Bagrus
docmac and Labeo victorianus, in that order of significance.
The demand for fish from Lake Victoria was significantly
stimulated by the development of urban centres along the lake
shore and the arrival of the railway at the Nyanza Gulf in 1908
(Graham, 1929). Fishing was further intensified by the
introduction of the flax gill-nets in 1905 and later, by the
introduction of the non-selective beach seines in the early
1920's. Increased fishing pressure led to localised o~er-fishing
for the most popular fish, Q. esculentus, as early as the late
1920's. The initial catch rate of more than 25 fish per
net-night declined to about 2 fish by 1940 (Fig. 1). When the
more efficient synthetic fibre gill-nets were introduced in 1952
and the use of the out-board engine in 1953 (Mann, 1969), the
fishing effort increased by 100 per cent but the yield went up by
only 10 per cent (Beauchamp, 1958). By 1955 the catch rates had
become so low that it was no longer profitable to fish with the
recommended 127 mm mesh nets.
As a result fishermen were tempted to fish with smaller and
smaller mesh size gill-net£ which led to the exploitation of
immature fish and endangered the recruitment processes. Detailed
studies by Beverton (1959) predicated that use of smaller mesh
gill-nets would decrease both the immediate and long-term catches
of Q. esculentus, Bagrus and Barbus.
Labeo victorianus formed the most important commercial fish
species along the affluent rivers of Lake Victoria. This fishery
deteriorated steadily following intensive gill-netting of gravid
individuals on their breeding migrations. Between 1955 and 1956,
a marked decline in catch per net for Labeo was reported for
Nzoia River, Kenya (Cadwalladr, 1965) and for the Kagera River
(Garrod, 1961). In Lake Victoria Labeo catches declined from
10.5 per cent of the total catch in 1958 to less than 1 per cent
in 1970. Over-fishing for Labeo affected 13 other anadromous or
anadromous-like fish species (Whitehead, 1959).
The trend of over-fishing for the wide range of species
continued with the continuously declining gill-net mesh sizes,
increased use of beach seines and the virtual absence of
management measures for the Lake victoria fishery which has had
unlimited entry for the number of fishermen, fishing boats or
fishing gears. Increased use of beach seines had damaging
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eggs and fry, and on breeding and nursery grounds (Welcomme,
1964). The beaches where seines are normally operated are also
used by tilapiines and some haplochromine species as spawning and
nursery grounds. Earlier studies had indicated that availability
of suitable spawning sites was the most important factor limiting
tilapiine populations in the lake (Beauchamp, 1958). On the
other hand it was shown that haplochromine stocks of Lake
Victoria were not resilient to prolonged intensive exploitation
pressure (Witte & Goudswaard, 1985; Kudhongania & Twongo 1985).
The sustained use of beach seines since the early 1920's (Mann,
1969) and the escalation of beach seining in many parts of the
lake eventually reduced both the stocks and recruitment
capacities of many cichlid fishes in Lake Victoria.
A lake-wide bottom trawl exploratory survey conducted
between 1969 and 1971 (Kudhongania and Cordone, 1974)
demonstrated that most of the traditional fish species were
continuously declining to alarming levels. Data further showed
that up to 1970 Lates was neither a significant component in the
commercial catches nor in the ecosystem. Lowe-McConnell (1975)
observed that the Lake Victoria fishery was a classic example of
a decline in catches following excessive fishing inshore.
4. Impact of COmpetition & Hybridization.
In order to replenish the declining stocks of the two
indigenous tilapiine fish :species (Q. esculentus, Q. variabilis)
four exotic tilapiines (Q. niltoicus, Q. leucostictus, Tilapia
zillii and !. melanopleura) were introduced into Lake Victoria
during the early 1950's (EAFFRO, 1964; Welcomme, 1967). The
establishment of four exotic tilapiines in the lake suddenly
introduced interspecific competition with th~ two indigenous
species and enhanced the likelihood of genetic dilution due to
hybridization (Beauchamp, 1958; Lowe, 1958; Welcomme, 1967).
Studies on the life history of indigenous tilapiines in Lake
Victoria indicated that availability of suitable spawning sites
was the most important factor limiting populations (Beauchamp,
1958). The native tilapiines were spatially segregated with the
smaller O. variabilis being more inshore than O. esculentus.
When !. zillii and Q. leucostictus became established, they
occupied the same habitat as Q. variabilis. Fryer (1961) and
Welcomme (1966) observed direct competition for nursery grounds
between Q. variabilis and!. zillii. Adult Q. niloticus competed
for breeding grounds with Q. variabilis. This competition was
followed by a decline in Q. variabilis catches (Lowe-Mcconnell,
1975). While most other tilapiines showed considerable
specialization regarding selection of spawning and nursery
grounds Q. niloticus was more flexible in this respect.
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thought to be significant (Beauchamp, 1958). However, Q.
esculentus, feeding only on planktonic diatoms (Welcomme, 1966),
was at a competitive disadvantage to Q. niloticus. Q. niloticus
ingests phytoplankton, planktonic deposits and epiphytic algae,
and is capable of utilizing the blue-green algae (Moriarty, 1973)
which are abundant in Lake Victoria.
Hybridization, too, appears to have led to the restructuring
of the tilapiine communities in Lake Victoria. Welcomme (1967)
identified hybrids between Q. niloticus and Q. variabilis, and
between !. zillii and!. melanopleura. Lowe (1958) had earlier
reported possible hybridization between Q. niloticus and Q.
esculentus. In crosses involving Q. niloticus the morphological
characters of the hybrids were apparently dominated by features
of O. niloticus. It is probable that over time, the stocks
lumped as Q. niloticus could be a mixed population of such
hybrids. On the other hand, the competitive strength of Q.
niloticus is tremendous. The fish grows to a larger size, has a
faster growth rate, is more facund, has a longer life span, a
wider food spectrum and is less habitat-restricted than any of
the other tilapiine species (Fryer & lIes, 1972).
5. Impact of Predation by Lates
5.1 Predation on Table fish.
In the traditional Lake Victoria fisher~ numerous predators
existed. The indigenous predators included~. docmac, Clarias
mossambicus, Protopterus aethiopicus, Schilbe sp, Barbus 3p and a
numrer of predatory haplochromine species (Graham, 1929; Corbet,
1961; Greenwood, 1966). However, their combined predation
pressure on the stocks of the lake was not considered significant
because most of them were mainly part-time predators.
Predation pressure became important with the establishment
of Latcs in the lake. But although Lates was introduced into the
lake during the early 1960's, its catches became significant from
1975, 1977 and 1978 in the Uganda, Kenya and Tanzania sectors of
the lake, respectively (Ssentongo & Welcomme, 1985). In Mwanza
area (Tanzania) the Lates fishery developed mainly between 1982
and 1984 (Ligtvoet et. al. 1987). The above dates give an
indication of when Lates became fully established in Lake
Victoria. The timing of the establishment, however, casts major
doubts on whether the drastic changes which started occurring
before then were a result of predation by Lates.
The role of predation by Lates on the decline of the table
fish species in Lake Victoria appears very minor, even though
most fish species found in the lake have been identified in
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5stomachs of piscivorous stages of the predator (Hamblyn, 1966:
Gee, 1969; Okedi, 1970: Ogutu-Ohwayo 1985). Lates is a
generalist predator which will select the most abundant prey not
greater than one third of its length. Hopson (1972) found that
in Lake Chad Lates selected the most abundant prey. In Lake
Kyoga Ogutu-Ohwayo (1985) observed that Lates larger than 60 cm
fed mainly on Q. niloticus and young Lates which were relatively
the more abundant prey options. In Lake Victoria Lates became
fully established when the traditional table fish species had
already declined to only 15% of the total itchyomass (Kudhongania
& Cordone, 1974). In the Kenya part of Lake Victoria, for
instance, fish landings had declined from 20,000 tons in 1948 to
4,200 tons in 1961. It would seem unlikely that in Lake Victoria
Lates, which feeds on the most abundant prey, would have actively
searched for the relatively rare table fish species (15%) in an
environment where haplochromines were preponderant (85%).
5.2 Predation on Haplochromines
There is evidence suggesting that predation by Lates had
considerable impact on the haplochromine stocks of Lake
victoria. Okedi (1970) observed that haplochromines constituted
80% by weight of the food of Lates. In the Northwestern portion
of Lake Victoria Okaronon et al (1985) noted a progressive
decline in the experimental trawl catch rates of haplochromines
following the firm establishment of Lates in the area. In the
Nyanza Gulf a decline and eventual collapse of the haplochromine
fishery between 1977 and 1983 was related by Ogari (1985) to the
continuous increases in Lates population. Heavy predation
pressure by Lates was considered more responsible for the decline
in the haplochromine stocks in the southern part of Lake Victoria
(Witte and Goudswaard, 1985). This evidence appears to be in
line with the feeding habits of Lates which selects the most
abundant prey. -----
6. Exploitation Vs predation by Lates
Establishment of a trawl fishery for a moderate fishmeal
production plant in the Mwanza Gulf in 1973 provided an
opportunity to compare the impact of predation by Lates and
exploitation by man. In 1978, five years after the introduction
of industrial trawl fishing, the larger haplochromines had been
depleted and the catch rates were very low (Witte & Goudswaard,
1985). Trawl catch data from R.V. Mdiria in Mwanza Gulf showed a
decline in the haplochromine catch rates from 1750 kg/hr in 1976
to 680 kg/hr in 1985 (Goudswaard & Ligtvoet, 1987). Two years
later, trawlable haplochromines had become extremely rare.
Similar changes occurred in Lake Malawi after only four years of
demersal trawling for haplochromines (Turner, 1977).
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fishing was not established, experimental trawl catch rates for
the haplochromines declined only slightly after a period of ten
years, from 670 kg/hr in 1969/1970 (Kudhongania & Cordone, 1974)
to 540 kg/hr in 1981 (Okaronon et al; 1985).
Given that Lates was fully established in the Northern part
of the lake in 1975 (Ssentongo & Welcomme, 1985) but much later
in 1982 in Mwanza gulf (Goudswaard & Ligtovoet, 1987), the above
trawl catch data strongly suggest that exploitation by man was
more intensive and damaging than predation by Lates.
7. The Bew Fishery of Lake victoria.
Following the dramatic decline in species diversity, the new
fishery is now dominated by three species: the introduced
predator (Lates), the exotic herbivore (Q. niliticus) and an
indigenous zooplanktivore (Rastrineobola argentea). The stocks
of Q. niloticus and g. argentea increased in the presence of
increasing populations of Lates. The decline in species
diversity has been accompanied by a tremendous increase in annual
catch landings. For the Uganda sector of Lake Victoria, for
instance, the fish yield increased from 42,000 tons in 1970 to
120,000 tons in 1990. The major question is whether the highly
increased catch levels would be sustained on a long-term basis.
i) Lates is very fecund, being able to produce up to 16 million
eggs in one breeding cycle (Ogutu-Ohwayo, 1988). It has the
flexible feeding habits of feeding at different trophic levels
during its various life stages and of switching to the most
abundant prey at any time. In its piscivorous stage g. argentea,Q. nilo~icus & juvenile Lates itself constitute the major pr',y
species under the current situation. This regime inherently
restrains over-population of Lates beyond available prey
resources.
ii) O. niloticus is fecund, has a fast growth rate, a wide food
spectrum and is flexible in its habitat selection (Fryer & lIes,
1972). This species is the only major fish in the lake now
feeding at primary level and filling the trophic positions
previously occupied by several original tilapiine and
haplochromine harbivores and detritivores (Balirwa, 1989). O.
niloticus thus has a sound ecological base to sustain its stocks
in Lake Victoria.
iii) The rise of the g. argentea fishery was closely associated
with the decline of the haplochromine stocks. The species now
occupies a wide ecological range previously dominated by many
haplochromine species and has become the main trophic link
between primary production (zooplankton and insects) and tertiary
levels (Lates) (Wandera, 1989).
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competition and hybridization are considered in terms of the new
fishery of Lake victoria, it is most unlikely, that the three
species (Lates, Q. niloticus, ~. arqentea) would be affected by
competition (and hybridazation) among themselves. Apart from
other factors not discussed here, exploitation and predation
would be the main factors to influence the trend of the fu~ure
Lake Victoria fishery.
Of the two factors, predation by Nile perch is unlikely to
be the limiting factor. The stocks of ~. arqentea and Q.
niloticus increased in Lake victoria during the presence of
increasing populations of Lates. This suggests that the two prey
species are somehow resilient to predation by Lates. In Lake
Albert, the native habitat for Lates, the indigenous fish species
are all still co-existing with the predator (Ogutu-Ohwayo, Pers.
comm. 1992). In Lake Tanganyika lover 90% of the annual fish
harvest come from four species of Lates and their two principal
prey clupeid species (Bayona, 1988) although with cyclic
variations in the relative abundance of the predator/prey
components in the catch (Roest, 19~). « .~.~. .-- I q 136
Exploitation by man is likely to be the major factor in
influencing the trend patterns of the Lake victoria fisheries.
Certain exploitation regimes appear to have been instrumental in
the dramatic decline in species diversity of the indigenous
fishery of Lake Victoria. Similar processes have been
responsible for the disru~tion of fish stocks in other lakes
(Turner, 1977; Robertson & Scavia, 1984).
Current fishing practices on Lake victoria include
uncontrollel mesh-size gill-nets, beach seines, cast nets and,
for ~. arqentea, mosquito seine-nets. There are commercial
trawling operations in some parts of the lake. In the total
absence of any predator other than man, there are already
definite signals that the commercial landings of Lates are
beginning to decline both in terms of total weight and individual
size range. In Lake Kyoga the annual fish landings dropped from
a record high of 167,000 tons in 1977 to 88,000 tons in 1983 due
to indiscriminate fishing practices (Twongo, 1986). It is
therefore reasonable to assume that the mode and tempo of
exploitation will greatly influence the future viability of the
Lake Victoria fishery.
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Table I: Major Commercial Fish Species From Lake Victoria (1958)
Taxon Percentage by weight
1. Q. esculentus
2. B. docmac
3. Haplochromines
4. L. victorianus
5. O. variabilis
6. f. aethiopicus
7. C. mossambicus
8. Synodontis sp
9. Schilbe mystus
10 Mormyrids
11 Barbus sp
12 Alestes sp
13 Other
Total
13
23.2
21.0
18.0
10.5
8.0
6.0
3.5
2.9
2.7
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0.6
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